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(54) VIDEO DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a moving picture from blurring in a 
video display device using a hold type display device. 

SOLUTION: A frame memory part 1 stores a frame of input video signals. A 
frame rate conversion signal generator 2 generates a clock signal, a 
horizontal synchronous signal, and a vertical synchronous signal converted 
from a clock signal, a horizontal synchronous signal, a vertical synchronous 
signal synchronized with the input video signal at a three times or more 
transformation magnification. A video signal switching part 3 switches 
between an output signal of the frame memory part 1 and a black level fixed 
video signal based on a switching signal outputted from a switching signal 
generator 4 and outputs either of them. Then, a display period of one frame 
video is arbitrarily shorten. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The frame memory section which memorizes an input video signal per frame, and the clock 
signal which synchronized with said input video signal, The frame rate conversion signal generator which 
generates the clock signal which changed the frame rate of a video signal for the conversion scale 
factor of 3 times or more, a Horizontal Synchronizing signal, and a Vertical Synchronizing signal from a 
Horizontal Synchronizing signal and a Vertical Synchronizing signal, respectively, The video-signal 
change section which changes and outputs the output signal of said frame memory section, and the 
video signal of black level clamping based on a change signal, The image change signal turned on and off 
per conversion frame rate by said frame rate conversion signal generator The graphic display device 
characterized by providing the change signal generator which generates based on the Vertical 
Synchronizing signal outputted from said frame rate conversion signal generator, and the Vertical 
Synchronizing signal which synchronized with said input video signal, and is given to said video-signal 
change section. 

[Claim 2] Said change signal generator is a graphic display device according to claim 1 characterized by 
adding the function which carries out adjustable control of the condition of turning on or turning off, with 
the on-off control signal into which it is inputted from the outside to the frame unit in said image change 
signal. 

[Claim 3] Said video-signal change section is a graphic display device according to claim 1 or 2 
characterized by replacing with the video signal of said black level clamping, and inputting the output 
signal of the gain control section which controls the amplitude of the output video signal of said frame 
memory section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the graphic display device using the hold mold display 

device represented by the liquid crystal panel. 

[0002] 

[Description of the Prior Art] The configuration of the conventional graphic display device which used 
the liquid crystal panel module 5 for drawing 5 is shown. If the input video signal a is given, a hold mold 
display device will hold each pixel value with a frame period, and will display an image. There is a liquid 
crystal panel module as a typical device of a hold mold display device. In a hold mold display device, 
when an image is displayed, the display brightness of each pixel serves as about 1 constant value in an 
one-frame period of an image, namely, into one frame, a screen will be in a condition [ so-called "having 
shone" ]. 

[0003] On the other hand, in CRT used for graphic display so far, although the fluorescent substance 
with which the electron beam was irradiated at the time of a scan emits light momentarily, the 
brightness decreases with the decay characteristic after that. The decay characteristic at this time will 
become sufficiently short to 1 frame time of an image. That is, in CRT, the time amount which shows an 
impulse-response and is emitting light within one frame can be said to be sufficiently short as compared 
with a hold mold. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the display property of such a hold mold device, 
in case an animation image is displayed, image quality degradation by animation dotage is not avoided. 
The detail of this is carried by "image quality of movie display in hold mold display" Taishiro Kurita, the 
Institute of Electronics, Information and Communication Engineers technical report 1999-06, and the 
pp.55-60 grade. Speaking directly, animation dotage being able to be seen, when a viewer s eyeball 
follows a motion of the image displayed with the hold mold device. Even if this improves the speed of 
response of a display device, there is a limitation in the effectiveness. However, it tackles towards 
bringing forward the speed of response of the display device itself conventionally, and the effective 
improvement by the circuit is not made. 

[0005] This invention is made in view of such a conventional trouble, and aims at improving image quality 

degradation by animation dotage in the graphic display device using a hold mold display device. 

[0006] 

[Means for Solving the Problem] The frame memory section invention of claim 1 of this application 
remembers an input video signal to be per frame, From the clock signal which synchronized with said 
input video signal, a Horizontal Synchronizing signal, and a Vertical Synchronizing signal The frame rate 
conversion signal generator which generates the clock signal which changed the frame rate of a video 
signal for the conversion scale factor of 3 times or more, a Horizontal Synchronizing signal, and a 
Vertical Synchronizing signal, respectively, The video-signal change section which changes and outputs 
the output signal of said frame memory section, and the video signal of black level clamping based on a 
change signal, The image change signal turned on and off per conversion frame rate by said frame rate 
conversion signal generator It generates based on the Vertical Synchronizing signal outputted from said 
frame rate conversion signal generator, and the Vertical Synchronizing signal which synchronized with 
said input video signal, and is characterized by providing the change signal generator given to said 
video-signal change section. 

[0007] Invention of claim 2 of this application is characterized by adding the function which carries out 
adjustable control of the condition of turning on or turning off said change signal generator in the frame 
unit in said image change signal, with the on-off control signal into which it is inputted from the outside 
in the graphic display device of claim 1. 

[0008] Invention of claim 3 of this application is characterized by replacing said video-signal change 
section with the video signal of said black level clamping, and inputting the output signal of the gain 
control section which controls the amplitude of the output video signal of said frame memory section in 
the graphic display device of claim 1 or claim 2. 
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^ [0009] 

[Embodiment of the Invention] Hereafter, the graphic display device in the gestalt of operation of this 
invention is explained, referring to a drawing. 

[0010] (Gestalt 1 of operation) Drawing 1 is the block diagram of the graphic display device in the 
gestalt 1 of operation of this invention. The frame memory section 1 of drawing 1 is a frame unit, for 
example, the frame memory memorized by one frame, about the video signal a inputted from the outside. 
The frame rate conversion signal generator 2 is a circuit which generates the clock RCK which changed 
the frame rate based on the clock WCK which synchronized with the video signal a, Horizontal 
Synchronizing signal WHD, and Vertical Synchronizing signal WVD, consequently was changed, Horizontal 
Synchronizing signal RHD, and Vertical Synchronizing signal RVD, respectively. The video-signal change 
section 3 is a circuit which changes and outputs the output video signal b from the frame memory 
section 1, and the black level video signal i based on the change signal g. The change signal generator 4 
is a circuit which inputs Horizontal Synchronizing signal WHD and Vertical Synchronizing signal RVD, and 
generates the change signal g over the video-signal change section 3. 

[001 1] Actuation of the graphic display device of such a configuration is explained. In the frame memory 
section 1, Clock WCK, Horizontal Synchronizing signal WHD, and Vertical Synchronizing signal WVD are 
used as a clock by the side of writing, and the video signal a given from the outside is written in the 
frame memory section 1 by one frame. In the frame rate conversion signal generator 2, based on Clock 
WCK, Horizontal Synchronizing signal WHD, and Vertical Synchronizing signal WVD, the frame rate of a 
video signal a is changed for the conversion scale factor m (m is the three or more natural numbers, and 
its odd number is desirable), the clock RCK adjusted in the frame rate, Horizontal Synchronizing signal 
RHD, and Vertical Synchronizing signal WVD are generated, and the video signal with which frame rates 
differ from the frame memory section 1 using these clocks and signals is read. It will become t=T/m, if 
the frame period of the input video signal a is set to T and the frame period of an output video signal is 
set to t. 

[0012] The situation of this frame rate conversion is shown in drawing 2 . (1) of drawing 2 shows two 
continuous frames (a frame 1, frame 2) of a video signal a. The output video signal b of the frame 
memory section 1 changes the frame rate of a video signal a 3 times, as shown in drawing 2 (2). 
However, only 1 frame number shifts and a frame number is outputted. 

[0013] Next, in the change signal generator 4, the change signal g which synchronizes with the frame 
from which the frame rate was changed 3 times, and is turned off [ ON or ] from Vertical Synchronizing 
signals RVD and WVD per conversion frame as shown in drawing 2 (4) is generated. In the example 
shown in drawing 2 (4), the 1st and the 2nd frame are set to H level among three frames from which the 
frame rate was changed 3 times, and the 3rd frame is set to L level. 

[0014] In the video-signal change section 3, when the change signal g is H level, the output video signal 
b of the frame memory section 1 is chosen by such change signal g, and the black level video signal i is 
chosen at the time of L level, consequently, the output signal h of the video-signal change section 3 is 
shown in drawing 2 (3) — as — 3 frame t1, t2, and t3 Inside, two frames t1, and t2 **** — the signal of 
the same contents as a video signal a sends to the liquid crystal panel module 5 — having — remaining 
one frame t3 **** — the video signal of black level is sent. Namely, in the liquid crystal panel module 5, 
an image is displayed, an image is eliminated and, as for an one-frame period (1t), all black screens are 
displayed at a two-frame period (2t). 

[0015] Thus, conventionally, animation dotage is improvable during the one-frame period T of a video 
signal a by shortening the animation dotage generated when the display condition was continuing by the 
above-mentioned configuration at 2/3 periods (2T/3) of one frame. In addition, the one-frame period t is 
sufficient as the frame to display. Moreover, the frame location to display is three frames t1, t2, and t3. 
If it is inside, it is good anywhere. Moreover, although the conversion scale factor m of this frame rate 
was set to 3 as an example, what is necessary is just three or more. In that case, even times as many 
frame rate conversion as this is also considered. 
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[0016] However, when using the liquid crystal panel module 5 as a display device, a liquid crystal panel 
needs to carry out an alternating current drive as known from the former. This is usually realized by 
reversing a drive polarity for every frame. When it follows, for example, a frame rate is changed twice, 
either odd number or the even-numbered frame is always on an elimination screen side, and another 
side is always on a graphic display side, and causes printing. In order to avoid this, it is necessary to 
change the drive method by the side of the liquid crystal panel module 5, and it becomes impossible to 
use the conventional liquid crystal panel module, but to use only a special liquid crystal panel module. 
Therefore, as for the conversion scale factor m, it is desirable that it is an odd number value. 
[0017] (Gestalt 2 of operation) The graphic display device in the gestalt 2 of operation of this invention 
is explained below. Drawing 3 is the block diagram of the graphic display device in the gestalt of this 
operation, and the same part as the gestalt 1 of operation attaches the same sign, and omits explanation. 
This graphic display device is constituted like what is shown in drawing 1 including the frame memory 
section 1, the frame rate conversion signal generator 2, the video-signal change section 3, change signal 
generator 4A, and the liquid crystal panel module 5. Unlike, the change signal generator 4 shown in 
drawing 1 , change signal generator 4A can carry out adjustable [ of the frame location in the change 
signal g turned on and off ] with the on-off control signal j. 

[0018] A part which is different from the gestalt 1 of operation about actuation of the graphic display 
device of such a configuration is explained. When the example of drawing 2 R> 2 explains, the on-off 
control signal j is three frames t1 obtained by having changed the frame rate 3 times, t2, and t3. It is the 
signal which it receives and is respectively set as ON or OFF independently. Change signal generator 4A 
generates ON or the change signal g set up off for a corresponding frame in response to this on-off 
control signal j. For example, frame t1 It turns ON and is a frame t2 and t3. It can also turn OFF. 
Consequently, it becomes possible to control an animation dotage improvement effect according to the 
response characteristic of the liquid crystal panel module 5. 

[0019] (Gestalt 3 of operation) The graphic display device in the gestalt 3 of operation of this invention 
is explained below. Drawing 4 is the block diagram of the graphic display device in the gestalt of this 
operation, and the same part as the gestalt 1 of operation attaches the same sign, and omits explanation. 
This graphic display device is constituted including the frame memory section 1, the frame rate 
conversion signal generator 2, the video-signal change section 3, the change signal generator 4, the gain 
control section 16, and the liquid crystal panel module 5. The gain control section 16 is a circuit which 
controls the amplitude of the output video signal b of the frame memory section 1 , and gives the result 
to the video-signal change section 3. 

[0020] A part which is different from the gestalt 1 of operation about actuation of the graphic display 
device of such a configuration is explained. In the gestalt 1 of operation, one side of two input signals to 
the video-signal change section 3 was a black level video signal. In this case, in the liquid crystal panel 
module 5, although an elimination screen is expressed as the specific frame ti (i is the natural number), 
with the gestalt of this operation, the amplitude of the original video signal is controlled by the gain 
control section 16, and is changed. Consequently, an elimination screen is the specific frame ti. It is no 
longer displayed. Thus, by controlling, degradation of the brightness produced when an elimination 
screen is displayed can be prevented. However, in that case, although the improvement effect of 
animation dotage falls, naturally the compromise of brightness and animation dotage can be found out 
according to both the properties of the liquid crystal panel module 5. 
[0021] 

[Effect of the Invention] According to this invention, the remarkable effectiveness that a hand can be 
improved by video-signal processing to a display device, without adding is acquired in the animation 
dotage by the hold mold display device as mentioned above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the graphic display device in the gestalt 1 of operation of this 
invention. 

[Drawing 2] It is the explanatory view of frame rate conversion showing actuation of the gestalt of each 
operation of this invention. 

[Drawing 3] It is the block diagram of the graphic display device in the gestalt 2 of operation of this 
invention. 

[Drawing 4] It is the block diagram of the graphic display device in the gestalt 3 of operation of this 
invention. 

[Drawing 5] It is the block diagram of the conventional graphic display device. 
[Description of Notations] 

1 Frame Memory Section 

2 Frame Rate Conversion Signal Generator 

3 Video-Signal Change Section 

4 4A Change signal generator 

5 Liquid Crystal Panel Module 
1 6 Gain Control Section 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device using 
OCB(optically compensated birefringence) liquid crystal in which lowering of 
display brightness is suppressed and the occurrence of a reverse transition 
phenomenon is surely prevented. 

SOLUTION: A tendency for the reverse transition phenomenon to occur on a 
display picture is determined by detecting the maximum value of input image 
signals, i.e., the lowest potential applied on a liquid crystal panel and by taking a 
value derived from smoothing the detected value for a unit frame as a basis. When 
the reverse transition phenomenon is determined to tend to occur, for the purpose 
of enhancing effect on reverse transition depression of reverse transition 
preventing drive, for example a time interval for applying high potential is 
lengthened. When the reverse transition phenomenon is determined unlikely to 
occur, on the other hand, for example the time interval for applying high potential 
is shortened so as to weaken the effect on reverse transition depression. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal panel section by which OCB liquid crystal was pinched, and the electrical- 
potential-difference impression section which impresses an electrical potential difference to said OCB 
liquid crystal, The counter-transference multiplier derivation section which outputs the 
counter-transference multiplier specified by correlation with the electrical potential difference and the 
generating degree of a countertransference change of state which input a video signal and 
countertransference reference level and are impressed to said OCB liquid crystal, The filtering 
processing section which inputs said countertransference multiplier, performs filtering processing to said 
countertransference multiplier, and outputs the value after filtering processing as a countertransference 
drive control signal, Input said video signal and said countertransference drive control signal, and the 
one period is constituted from a 2nd step period which supplies non-video signal with another 1st step 
period which supplies the video signal supplied to said liquid crystal panel section to said liquid crystal 
panel section, and holds it and said video signal to said liquid crystal panel section, and holds it. The 
liquid crystal display characterized by having the countertransference prevention drive control section 
which controls the electrical-potential-difference impression which said electrical-potential-difference 
impression section performs to said liquid crystal panel section in said 1st step period and 2nd step 
period. 

[Claim 2] The liquid crystal display according to claim 1 characterized by controlling 
countertransference reference level according to the temperature which is equipped with the 
temperature detecting element which detects the temperature of the liquid crystal panel section, and 
said temperature detecting element detects. 

[Claim 3] The countertransference multiplier derivation section is a liquid crystal display according to 
claim 1 or 2 with which level of a video signal is characterized by specifying a countertransference 
multiplier only when larger than countertransference reference level. 

[Claim 4] A countertransference prevention drive control section is a liquid crystal display given in 
either of claims 1-3 characterized by controlling the potential impressed to the liquid crystal panel in 
said 2nd step period according to said countertransference drive control signal. 
[Claim 5] A countertransference prevention drive control section is a liquid crystal display given in 
either of claims 1-3 characterized by controlling the ratio of said 1st step period and 2nd step period 
according to said countertransference drive control signal. 

[Claim 6] A countertransference prevention drive control section is a liquid crystal display given in 
either of claims 1-3 characterized by performing amplitude adjustment which oppresses the amplitude to 
said video signal more than the amplitude oppression signal level which inputs the amplitude oppression 
signal level used as criteria, and serves as said criteria according to said countertransference drive 
control signal. 

[Claim 7] The countertransference multiplier derivation section is a liquid crystal display given in either 
of claims 1-6 which detect the maximum for every screen of the video signal to input, and are 
characterized by computing a countertransference multiplier by the detected maximum. 
[Claim 8] The countertransference multiplier derivation section is a liquid crystal display given in either 
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of claims 1-6 which detect the maximum for every screen of the video signal displayed on each field 
which divided the liquid crystal panel section into two or more fields, and are characterized by 
computing a countertransference multiplier by the detected maximum. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of a liquid crystal display and liquid 
crystal display using the OCB (OpticallyCompensated Birefringence) liquid crystal mode in which start 
the drive approach of an active-matrix mold liquid crystal display, and a liquid crystal display, especially 
it has a wide-field-ol^view angle and high-speed responsibility. 
[0002] 

[Description of the Prior Art] As everyone knows, although many liquid crystal displays are used as 
screen-display devices, such as a computer apparatus, it counts also upon use expansion for TV 
application from now on. However, the technical problem that TN mold eel used widely now has a narrow 
angle of visibility, and a speed of response is also big for the display engine performance at the time of 
using it as TV, such as a fall of the contrast it is inadequate and according to parallax and dotage of a 
dynamic image, occurs. 

[0003] In recent years, the research on an OCB eel is progressing instead of the above-mentioned TN 
mold cel. An OCB eel has the property of a wide-field-of-view angle and a high-speed response 
compared with TN mold eel, and it can be said that it is the liquid crystal cell for which it was suitable 
with the natural movie display. OCB liquid crystal mode has the bend orientation which hits the 
condition in which graphic display is possible, and the spray orientation which hits the condition that 
graphic display cannot be carried out. In order to shift to bend orientation from this spray orientation, 
the peculiar drive of impressing a fixed time amount high voltage is used. 

[0004] If the condition that the electrical potential difference more than predetermined level is not 
impressed to a liquid crystal layer beyond fixed time amount continues even if it once becomes bend 
orientation by the aforementioned peculiar drive, bend orientation cannot be maintained but the 
phenomenon of returning to spray orientation (this phenomenon being hereafter called the 
countertransference) will arise. High potential was impressed to the liquid crystal layer at a different 
period from a graphic display period as the drive approach (it is hereafter called a countertransference 
prevention drive) of preventing the aforementioned countertransference phenomenon as conventionally 
checked by writers, a detail — " — refer to Japanese Liquid Crystal Society liquid crystal volume [ 3rd ] 
No. 2 1999." 
[0005] 
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[Prdblem(s) to be Solved by the Invention] However, in order to oppress the above-mentioned 
counter-transference phenomenon completely, when it took into consideration that dispersion in the 
property of panel each, the temperature of an operating environment, and the signal toward which it 
inclined extremely were inputted etc., the technical problem that lengthening very much time amount 
which impresses high potential etc. needed to be corresponded, and display brightness fell by that cause 
for counter-transference phenomenon oppression occurred. 

[0006] So, the purpose of this invention is offering the liquid crystal display which can display a good 
image, without oppressing generating of the countertransference and producing too much brightness fall 
using an OCB cel. 
[0007] 

[Means for Solving the Problem] The electrical-potential-difference impression section to which this 
invention impresses an electrical potential difference to said OCB liquid crystal with the liquid crystal 
panel section by which OCB liquid crystal was pinched, The countertransference multiplier derivation 
section which outputs the countertransference multiplier specified by correlation with the electrical 
potential difference and the generating degree of a countertransference change of state which input a 
video signal and countertransference reference level and are impressed to said OCB liquid crystal, The 
filtering processing section which inputs said countertransference multiplier, performs filtering 
processing to said countertransference multiplier, and outputs the value after filtering processing as a 
countertransference drive control signal, Input said video signal and said countertransference drive 
control signal, and the one period is constituted from a 2nd step period which supplies non-video signal 
with another 1st step period which supplies the video signal supplied to said liquid crystal panel section 
to said liquid crystal panel section, and holds it and said video signal to said liquid crystal panel section, 
and holds it. In said 1st step period and 2nd step period, it is the liquid crystal display characterized by 
having the countertransference prevention drive control section which controls the electrical-potential- 
difference impression which said electrical-potential-difference impression section performs to said 
liquid crystal panel section. 
[0008] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 is the block diagram showing the 
configuration of the liquid crystal display concerning the 1st operation gestalt of this invention. The 
liquid crystal display of this invention is equipped with the countertransference multiplier derivation 
section 101, the filtering section 102, the countertransference prevention drive control section 103, the 
electrical-potential-difference impression section 104, and a liquid crystal panel 105 in drawing 1 . 
[0009] Hereafter, the drive approach of the liquid crystal display in the 1st operation gestalt of this 
invention is explained further with reference to drawing 2 , drawing 3 , drawing 4 , drawing 5 , drawing 
1313 , and drawing 14 . 

[0010] Drawing 2 is the block diagram showing the internal configuration of the countertransference 
multiplier derivation section 101, and drawing 3 is drawing showing the input-output behavioral 
characteristics of the countertransference multiplier calculation section 202 which constitutes the 
countertransference multiplier derivation section 101. Drawing 4 is drawing showing the example of a 
configuration of the filtering section 102. Drawing 5 is drawing having shown the voltage level which the 
electrical-potential-difference impression section 104 impresses to a liquid crystal panel 105. 
[0011] Drawing 13 and 14 are drawings explaining actuation of the countertransference prevention drive 
control section 103. 

[0012] The countertransference multiplier derivation section 101 detects the maximum of the input 
signal for every screen in the peak level detecting element 201 from the video signal to input. The 
countertransference multiplier calculation section 202 is computed based on the property which shows 
the countertransference multiplier which shows the ease of being generated of the countertransference 
phenomenon at the time of displaying the inputted video signal in drawing 3 from the 
countertransference reference level beforehand given with the maximum which the peak level detecting 
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• elerrfent 201 detects. That is, it is shown that are easy to produce a counter-transference phenomenon 
in one on a panel of pixels when the inputted video signal is displayed so that said counter-transference 
multiplier is large, and it is hard to produce a counter-transference phenomenon also in which pixel when 
the inputted video signal is displayed, so that said counter-transference multiplier is small. 
[0013] The filtering section 102 graduates between the counter-transference multipliers to the screen 
before inputting said countertransference multiplier and inputting in the past. This is because 
corresponding to a countertransference phenomenon not arising in fact, if the image which a certain 
amount of period and a countertransference phenomenon tend to produce is not displayed. The filtering 
section 102 is realized by the low pass filter shown by drawing 4 (A) or drawing 4 R> 4 (B). A property or 
an environment to be used of the OCB liquid crystal to be used etc. determines each filter factor. 
[0014] Said countertransference multiplier by which the countertransference prevention drive control 
section 103 was graduated in said filtering section 102, The electrical-potential-difference impression 
pattern which the electrical-potential-difference impression section 104 which inputs a video signal and 
is shown by drawing 5 performs to a liquid crystal panel 105, Namely, the period which writes a video 
signal in a liquid crystal panel, and holds it after that (It being hereafter described as the 1st step 
(period)) and a non-video signal are written in a liquid crystal panel. Each die length within the one- 
frame period of the period (it is hereafter described as the 2nd step (period)) held after that, the voltage 
level impressed to a liquid crystal panel at said 2nd step, or its both are controlled. By such control, or it 
makes high applied voltage corresponding to a non-video signal noting that it is necessary to heighten 
the countertransference prevention effectiveness when a countertransference drive control signal is a 
big value as shown in drawing 13 and 14 ( drawing 13 ), the 2nd step is lengthened to said 1st step 
( drawing 14 ). 

[0015] As mentioned above, according to this operation gestalt, it becomes possible by detecting the 
peak value of an input signal, judging the ease of being generated of the countertransference 
phenomenon on a panel from the value, and controlling the maintenance period of a non-video signal, 
the voltage level of a non-video signal, or its both based on it to raise oppression of a 
countertransference phenomenon effectively. 

[0016] In addition, in this operation gestalt, although the input-output behavioral characteristics of the 
countertransference multiplier calculation section 202 were shown in drawing 3 , this is an example, and 
this property is specified depending on the property of the OCB liquid crystal to be used, and is 
determined in consideration of an implementation scale. Or contributing to a countertransference 
phenomenon greatly does not spoil the engine performance greatly, even if it computes a 
countertransference multiplier only to the peak value on predetermined level, as it is the case to some 
extent that signal level is big and is shown in drawing 1212 in consideration of this. 

[0017] Moreover, in this operation gestalt, although a polarity is reversed for every frame in fact, since it 
is easy here, the electrical-potential-difference impression pattern of the electrical-potential-difference 
impression section 104 is not touching. 

[0018] (2nd operation gestalt) In the liquid crystal display concerning the 1st operation gestalt of this 
invention, the peak value detecting element 201 detected the maximum of the video signals inputted for 
every frame, however, the thing which generates a countertransference phenomenon when fixed period 
continuation is carried out, and the image of a high level is displayed on a pixel, namely, impression of a 
low battery is continued — it is — a ** frame — if the pixels as which the peak value is displayed differ 
even when high peak value is detected, a countertransference phenomenon will not necessarily be 
produced. A countertransference prevention drive is strengthened with the liquid crystal display 
concerning the 1st operation gestalt of this invention also by such case, and the evil of losing display 
brightness arises, then — the 2nd operation gestalt of this invention — a liquid crystal panel — two or 
more fields — dividing — each field of every — a countertransference multiplier — drawing — the 
probability of occurrence of a countertransference phenomenon — more — precision — it is made to 
detect highly 
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• [001*9] Drawing 6 is the block diagram showing the configuration of the liquid crystal display concerning 
the 2nd operation gestalt of this invention. In drawing 6 , the liquid crystal display concerning the 2nd 
operation gestalt is equipped with the counter-transference multiplier derivation section 601, the filtering 
section 602, the counter-transference prevention drive control section 103 and the electrical-potential- 
difference impression section 104, and a liquid crystal panel 105. 

[0020] As shown in drawing 6 , it is the configuration which transposed the countertransference 
multiplier derivation section 101 and the filtering section 102 of the liquid crystal display concerning the 
operation gestalt of the above 1st to the countertransference multiplier derivation section 601 and the 
filtering section 602 in the liquid crystal display concerning the 2nd operation gestalt, respectively. In 
addition, the configuration of others of the liquid crystal display concerning the 2nd operation gestalt is 
the same as each configuration of the liquid crystal display concerning the operation gestalt of the 
above 1st, attaches the reference number same about the configuration concerned, and omits 
explanation. 

[0021] Hereafter, the drive approach of the liquid crystal display in the 2nd operation gestalt of this 
invention is explained further with reference to drawing 7 , drawing 8 , and drawing 9 . 
[0022] Drawing 7 is the block diagram showing the internal configuration of the countertransference 
multiplier derivation section 601. Drawing 8 is the block diagram showing the internal configuration of the 
filtering section 602. Drawing 9 is drawing having shown field division of the panel in this example. 
[0023] The countertransference multiplier derivation section 601 considers the video signal to input and 
countertransference reference level given beforehand as an input like the 1st operation gestalt. Inside 
the countertransference multiplier derivation section 601, for every field of the individual shown by 
drawing 9 (MxN), peak value is detected and the countertransference multiplier of an individual (MxN) is 
computed in the countertransference multiplier calculation section 202 based on this peak value as 
drawing 7 shows. The filtering processing section 602 inputs the countertransference multiplier of the 
aforementioned (MxN) individual, are the filtering processing section 102 in said 1st operation gestalt, 
and the filter section 801 of an individual with the same input-output behavioral characteristics (MxN), 
and performs data smoothing between the countertransference multipliers detected to the past frame 
as drawing 8 shows. The maximum of the output value of the filter section 801 of this (MxN) individual is 
detected by the maximum detecting element 802, and it outputs as a countertransference drive control 
signal. 

[0024] as mentioned above, the thing for which according to this operation gestalt a liquid crystal panel 
is divided into two or more fields, the maximum of the countertransference each of the field multiplier 
computed is extracted, and a countertransference prevention drive is controlled based on this — the 
generating degree of a countertransference phenomenon — more — precision — it can detect highly 
and it becomes possible to oppress too much brightness fall by this. In addition, although the screen was 
divided into the field of an individual (MxN) and size of each field was made into (x pixel xy line) with this 
operation gestalt, it is desirable to compute a countertransference multiplier for every pixel ideally about 
the extract of a countertransference phenomenon. 

[0025] (3rd operation gestalt) We are checking that there is correlation between a countertransference 
phenomenon and the temperature of a panel. The countertransference phenomenon has obtained the 
result it is hard coming to generate, so that this has low panel temperature depending on a liquid crystal 
ingredient. Then, the precision of a countertransference prevention drive is made to improve by 
detecting the temperature of a liquid crystal panel and controlling countertransference reference level 
by the 3rd operation gestalt of this invention according to this. 

[0026] Drawing 10 is the block diagram showing the configuration of the liquid crystal display concerning 
the 3rd operation gestalt of this invention. In drawing 10 , the liquid crystal display concerning the 3rd 
operation gestalt is equipped with the temperature detecting element 1001, the countertransference 
reference level calculation section 1002, the countertransference multiplier derivation section 101, the 
filtering section 102, the countertransference prevention drive control section 103 and the electrical- 
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potential-difference impression section 104, and a liquid crystal panel 105. 

[0027] As shown in drawing 10 , it is the configuration of having newly added the temperature detecting 
element 1001 and the countertransference reference level calculation section 1002 to the liquid crystal 
display concerning the operation gestalt of the above 1st in the liquid crystal display concerning the 3rd 
operation gestalt. In addition, the configuration of others of the liquid crystal display concerning the 3rd 
operation gestalt is the same as each configuration of the liquid crystal display concerning the operation 
gestalt of the above 1st, attaches the reference number same about the configuration concerned, and 
omits explanation. 

[0028] Hereafter, the drive approach of the liquid crystal display in the 3rd operation gestalt of this 
invention is explained further with reference to drawing 1 1 . Drawing 1 1 is drawing having shown the 
input-output behavioral characteristics of the countertransference reference level calculation section 
1002. The temperature detecting element 1001 detects the temperature of a liquid crystal panel. The 
temperature detected here is inputted into the countertransference reference level calculation section 
1002 which has the input-output behavioral characteristics shown by drawing 1 1 . In drawing 1 1 , it is 
easy to generate a countertransference phenomenon, so that panel temperature is high, therefore 
countertransference reference level is made low, and a big countertransference drive control signal 
makes it be easy to be computed. 

[0029] as mentioned above, the thing for which according to this operation gestalt countertransference 
reference level is computed depending on panel temperature, and a countertransference drive is 
controlled based on this — generating extent of the countertransference — more — precision — it 
becomes possible to detect highly and it becomes possible the improvement in oppression precision of a 
countertransference phenomenon, and to oppress too much brightness fall. 

[0030] In addition, although the property shown in drawing 1 1 as input-output behavioral characteristics 
of the countertransference reference level calculation section 1002 is illustrated with this operation 
gestalt, the ease of being generated of panel temperature and a countertransference phenomenon is 
decided depending on the liquid crystal ingredient to be used, it is also possible to consider as the panel 
by which the countertransference cannot produce an elevated temperature easily depending on an 
ingredient, and it cannot be overemphasized that it is necessary to specify the input-output behavioral 
characteristics of the countertransference reference level calculation section 1002 according to it. 
[0031] (4th operation gestalt) In the 1st to 3rd operation gestalt, in order to heighten the oppression 
effectiveness of a countertransference phenomenon, it was whether the voltage level of the non-video 
signal which the electrical-potential-difference impression section 104 impresses to a liquid crystal 
panel 105 is made high, said liquid crystal panel 105 lengthens the period holding said non-video signal, 
or to carry the both out. However, there is a limitation in the high potential which may be impressed, and 
protraction of a non-video-signal maintenance period causes the fall of display brightness. Then, the 
liquid crystal display concerning the 4th operation gestalt of this invention heightens the 
countertransference oppression effectiveness, without causing a brightness fall. 

[0032] Drawing 1 5 is the block diagram showing the configuration of the liquid crystal display concerning 
the 4th operation gestalt of this invention. In drawing 1 5 , the liquid crystal display concerning the 4th 
operation gestalt is equipped "with the countertransference multiplier derivation section 101, the filtering 
section 102, the countertransference prevention drive control section 1503 and the electrical-potential- 
difference impression section 104, and a liquid crystal panel 105. 

[0033] As shown in drawing 1 5 , it is the configuration which transposed the countertransference 
prevention drive control section 103 of the liquid crystal display concerning the operation gestalt of the 
above 1st to the countertransference prevention drive control section 1503 in the liquid crystal display 
concerning the 4th operation gestalt. In addition, the configuration of others of the liquid crystal display 
concerning the 4th operation gestalt is the same as each configuration of the liquid crystal display 
concerning the operation gestalt of the above 1st, attaches the reference number same about the 
configuration concerned, and omits explanation. 
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[0034] Hereafter, the drive approach of the liquid crystal display in the 4th operation gestalt of this 
invention is explained further with reference to drawing 1 6 . 

[0035] Drawing 16 is drawing having shown the input-output behavioral characteristics of the 
countertransference prevention drive control section 1 503. 

[0036] The countertransference prevention drive control section 1503 considers as an input amplitude 
oppression signal level (it is described as Following Ls) newly given beforehand. The countertransference 
drive control signal inputted into said countertransference prevention drive control section 1503 is 
larger than the level which shows the need for the countertransference prevention effectiveness 
strengthening, i.e., Ktyp., and in more than said Ls, the level of the video signal inputted into said 
countertransference prevention drive control section 1503 oppresses and outputs the level of the video 
signal to input, as drawing 1 6 (A) shows. Here, the gain applied to the video signal of the level more than 
said Ls can be decided like drawing 16 (B). According to the gain G given here, the input-output 
behavioral characteristics of said countertransference prevention drive control section 1 503 to the 
video signal of the level more than said Ls are set to OUT=Ls+(IN-Ls) xG. The video signal by which 
amplitude control was carried out by this countertransference prevention drive control section 1503 
inputs into the electrical-potential-difference impression section 104, and the potential corresponding to 
said signal level is impressed to a liquid crystal panel 105. 

[0037] As mentioned above, with this operation gestalt, in case a countertransference prevention drive 
is strengthened, it becomes possible by oppressing the amplitude only to the signal more than 
predetermined amplitude oppression signal level to oppress the fall of the brightness of the image 
displayed as compared with the case where a non-graphic display period is lengthened. 
[0038] 

[Effect of the Invention] It becomes possible by according to this invention, detecting the peak value of 
an input signal, judging the ease of being generated of the countertransference phenomenon on a panel 
from the value, as explained above, and controlling the maintenance period of a non-video signal, the 
voltage level of a non-video signal, or its both based on it to raise oppression of a countertransference 
phenomenon effectively (1st operation gestalt). 

[0039] dividing a liquid crystal panel into two or more fields, extracting the maximum of the 
countertransference each of the field multiplier computed, and controlling a countertransference 
prevention drive based on this — the generating degree of a countertransference phenomenon — more 
— precision — it can detect highly and it becomes possible to oppress too much brightness fall by this 
(2nd operation gestalt). 

[0040] computing countertransference reference level depending on panel temperature, and controlling a 
countertransference drive based on this — generating extent of the countertransference — more — 
precision — it becomes possible to detect highly and it becomes possible the improvement in 
oppression precision of a countertransference phenomenon, and to oppress too much brightness fall 
(3rd operation gestalt). 

[0041] In case a countertransference prevention drive is strengthened, it becomes possible by 
oppressing the amplitude only to the signal more than predetermined amplitude oppression signal level 
to oppress the fall of the brightness of the image displayed as compared with the case where a non- 
graphic display period is lengthened (4th operation gestalt). 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the liquid crystal display concerning the 1st 
operation gestalt of this invention 

[Drawing 2] The block diagram showing the internal configuration of the counter-transference multiplier 
derivation section of the liquid crystal display concerning the 1st operation gestalt of this invention 
[Drawing 3] Drawing showing the input-output behavioral characteristics of the countertransference 
multiplier calculation section of the liquid crystal display concerning the 1st operation gestalt of this 
invention 

[Drawing 4] The block diagram showing the example of a configuration of the filtering section of the 
liquid crystal display concerning the 1 st operation gestalt of this invention 

[Drawing 5] Drawing showing the drive wave of the electrical-potential-difference impression section of 
the liquid crystal display concerning the 1st operation gestalt of this invention 

[Drawing 6] The block diagram showing the configuration of the liquid crystal display concerning the 2nd 
operation gestalt of this invention 

[Drawing 7] The block diagram showing the internal configuration of the countertransference multiplier 
derivation section of the liquid crystal display concerning the 2nd operation gestalt of this invention 
[Drawing 8] The block diagram showing the internal configuration of the filtering section of the liquid 
crystal display concerning the 2nd operation gestalt of this invention 

[Drawing 9] Drawing having shown the field division image of the panel of the liquid crystal display 
concerning the 2nd operation gestalt of this invention 

[Drawing 10] The block diagram showing the configuration of the liquid crystal display concerning the 3rd 
operation gestalt of this invention 

[Drawing. 1 1] Drawing showing the input-output behavioral characteristics of the countertransference 
reference level calculation section of the liquid crystal display concerning the 3rd operation gestalt of 
this invention 

[Drawing 12] Drawing showing another input-output behavioral characteristics of the 
countertransference multiplier calculation section of the liquid crystal display concerning the 1st 
operation gestalt of this invention 

[Drawing 13] Drawing explaining actuation of the countertransference prevention drive control section of 
the liquid crystal display concerning the 1st operation gestalt of this invention 

[Drawing 14] Drawing explaining actuation of the countertransference prevention drive control section of 
the liquid crystal display concerning the 1st operation gestalt of this invention 

[Drawing 15] The block diagram showing the configuration of the liquid crystal display concerning the 4th 
operation gestalt of this invention 

[Drawing 16] Drawing explaining actuation of the countertransference prevention drive control section of 
the liquid crystal display concerning the 4th operation gestalt of this invention 
[Description of Notations] 

101, 601, 1001 Countertransference multiplier derivation section 

102, 602, 1002 Filtering processing section 
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103*1503 Counter-transference prevention drive control section 

104 Electrical-Potential-Difference Impression Section 

105 Liquid Crystal Panel 

201 Peak Level Detecting Element 

202 Countertransference Multiplier Calculation Section 
701, 702, 703 Peak level detecting element 

801 Filter Section 

802 Maximum Detecting Element 



[Translation done.] 
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